Cultural Practices for

Purchased by the U. S. Department of Agriculluro for Olﬂclul Useiy:

,.r—Gi-ain Sorghum Production

Ihrough a Cotton Bur Mulch

' 1 The authors of this article report that « thick mulch of cotton
‘ burs on the soil surface is an effective means of reducing soil

salinity to a level that permits return of barren, seline soils to
production. However, with such e mulch certain modifications in

<. . method of seeding are necessary, for sorghum seedlings cannot
push through the heavy mulch.

By DAVID L. CARTER
AND CARL D. FANNING

Tn:cx surface mulches aid in the rec-
lamation of saline soils by slowing
dward and enhancing the downward
mo t of salts (Z, 2,). Such mulches
reducel the evaporative loss of soil mois-
ture, lower the soil temperature, and re-
duce rynoff.

Mul of several types have been used
for soft moisture conservation for many
'years £(3, 4). Usually, thick, organic
myiches used for moisture conservation

s are plowed under before crops are

@ Where thick mulches are applied

in the reclamation of saline soil,

be beneficial to crop the soil with

,;e ch in place and thus obtain some

I;E gluring the latter phases of reclama-
2)..

Reported in this article are the findings
" from a study designed to determine if
grain sorghum could be produced on in-
itially saline soil with a 2- to 3-inch-thick
cotton bur mulch in place on the soil sur-
face. The usefulness of a permanent ridge-
furrow system on saline soils was investi-
gated simultaneously. Since salts are
leached from beneath furrows in such a
system (2), we thought that grain sor-
ghum could be grown in the furrows.

. Location and Treatment of Plots

The investigation was conducted in a
nonirrigated area in the Lower Rio Grande
Valley of Texas on the saline phase of a
Raymondville clay loam. The experimental
plots were wide enough to accommodate
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eight 32-inch rows (approximately 25 feet)
and extended across the saline area. All
vield and salinity measurements were made
in those portions of the plots where the
initial electrical conductivity of the satur-
ated soil extract (5) exceeded 7.0 mmhos
per cm in the surface 2 feet at the time
the plots were established. Generally, only
salt tolerant crops can be grown at salinity
levels exceeding 7 mmhos per cm.

Three treatments, designated as conven-
tional tillage, mulched, and permanent bed-
ding, were tested in the study. On the
conventional tillage plots, the tillage prac-
tices employed were those commonly used
by farmers in the area. The mulched plots
received 20 tons of cottom burs per acre
each August. The cotton burs were spread
over the soil surface to form a mat about
2 inches thick after settling. Tillage was
minimized on these plots to avoid disturb-
ing the mulch. The permanent bedding
plots were formed with a Hster that pro-
duced ridges 38 inches apart. The ridge
tops were about 6 inches above the furrow
bottotns, and the ridges and furrows were
maintained in place throughout the study.
The sorghum was seeded in the furrow.

The grain sorghum wvariety used on all
the plots in this study was RS-610, a hy-
brid adapted to the area.

Soil Analyses

A complete series of soil samples from
various depths was taken and analyzed in
August 1062 when the plots were estab-
lished; subsequently samples were taken
and analyzed at periodic intervals to assess
soil salinity and ionic composition.

The ionic composition of the soil solu-
tion was nearly uniform throughout the
experimental area at the beginning of the
study. The predominant cation was Nat,
which accounted for about 70 percent of
the cations present. The predominant anion
in the upper 24 inches of soil was Cl—;
below that depth, SO=4 predominated. The
cation exchange capacity of the soil aver-
aged about 21 me per 100 g, and the ex-
changeable Na percentage ranged from 23
to 33 percent. The available moisture was
about 2.4 inches per foot of soil. The elec-

trical conductivity of saturated soil ex-
tracts from different plots ranged from $.22
to 18.43 mmhos per ¢cm.

Results of 1963 Triala

Conventional sorghum seeding equipment
was used to plant the grain sorghum in Feb-
ruary 1963. The shoe of the equipment
opened a narrow strip of mulch above the
seeding row and made a shallow furrow in
the soil. After the seed was deposited in
this furrow, the drag chain on the equip-
ment dragged the mulch back into its orig-
inal position. Thus, a continuous mulch
was maintained on the surface.

The sorghum stand was poorest on the
mulched soil. Since the salt level was low-
est on the mulched soil, we began to look
for reasons other than salinity for the un-
satisfactory stand. Careful examination re-
vealed that seeds germinated beneath the
thick mulch, but seedlings died before they
could push through the mulch cover. It
appeared that the cotton bur mulch ex-
erted mechanical resistance to seedling
emergence.

A greenhouse pot study confirmed our
preliminary conclusion. We found that
the mulch offered mechanical resistance to
emerging seedlings because of its matting
characteristics, which derive from the cot-
ton fiber it contains. The same problem
likely would not occur with other mulching
materials,

A period of severe drought occurred after
the sorghum was planted in February 1963.
Only 0.41 inch of rain fell between Feb-
ruary 1 and May 1. No grain matured, ex-
cept for a few scattered plants on the
mulched plots where moisture losses were
low. If a satisfactory stand had been ob-
tained on these muiched plots, a crop of
grain might have been produced.

Results of 1964 Trials

In 1964, the drag chain was remowved
from the seeding equipment so that the
narrow strip of soil uncovered by the seed-
ing shoe was left unmulched, This seeding
technique eliminated matting of the mulch
over the seed, which had caused the prob-
lem of mechanical resistance to secdling
emergence during the previous year.

By using the new seeding technique, a
satisfactory sorghum stand was obtained on
the mulched soils. A few plants emerged in
the furrows on the permanently bedded
plots, but the stand was exiremely sparse.
The salinity level beneath the mulch was
favorable for sorghum production but that
beneath the furrows was only moderately
favorable No seeds germinated on the
conventionally tilled plots because of high
salinity levels.

Duyring the 1964 growing season, severe
weed control problems were encountered.
Conventional weeding equipment was not
satisfactory for use on the mulched or the
permanently bedded soils. Sweeps similar
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to those used in stubble-h. rfarming
proved satisfactory for weedi e mulched
plots, but no satisfactory technique was
found for mechanically cultivating and
weeding the permanently bedded soils, It
is possible that chemical weed control could
be employed, but it may not be feasible
on permanently bedded soils because con-
tinued vehicular traffic on the established
beds would cause compaction problems,

Rainfall during the 1964 growing season
was 2.82 inches, of which 6.83 inches fell
in May. Plants that survived a February
24 to April 14 rainless period had sufficient
moisture thereafter. Grain sorghum ma-
tured only on the mulched plots, When
harvested in June 1964, these plots yielded
an average of 2038 pounds of serghum per
acre. The test weight of the grain was 51
pounds per bushel.

Discussion of Findings

This study shows that barren, saline

soil can be brought back into production

by applying a thick surface mulchk and
farming the land with the mulch on the
surface. Crop production with the mulch
on the surface requires that special weed-
ing and seeding practices be used, Never-
theless, it is eminently more sensible to
employ special practices and grow crops
than it is to till barren, saline soil and
obtain nothing, as was the case on the
conventionally tilled plots included in this
study,

Perhaps improved weeding and cultiva-
tion techniques could be employed to pro-
duce grain sorghum on permanently bedded
soil. This would be desirable, for perma-
nent bedding does enhance salt leaching
from beneath the furrows. However, be-
cause the furrows on the bedded plots in-
cluded in this study were bare, salt reac-
cumulated in them when the rate of evapo-
ration was high. This did not bappen on
the muiched soils, fer once sufficient rain
{only a few inches were required) had

Typical experimental plots under the three different treatments on highly saline soil ae
they appeared in Junme 1964. Grain sorghum was planted on all the plots in February
1964. (Top) Conventionally tilled plots produced only a few salt tolerant weeds. {Cen-
ter) Permanent ridge-furrow plots presented serious problems of weed control and pro-
{Bottom} Cotton hur mulched plots produced a good crop of sorghum.

duced no grain.
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leached the salt from beneath the thick
mulchs, it did not reaccumulate.
The special tillage practices necessary to

maintain the mulch in place can be per”

formed with readily available equipme
and these practices are equally as sati.

factory for tilling unmulched, non-saline

soil as they are for tilling saline areas. An
additional advantage of the mulch is its
moisture-conserving effect.

The primary disadvantage of mulches is
that it is expensive to haul and spread
them on the soil surface. It is possible that
after an initial mulch application has aided
in the reclamation of a saline soil, at least
part of the subsequent mulches could be
grown in place and shredded onte the soil
surface. Because they often occur within
non-saline fields, saline soils generally are
tilied with the surrounding soils. There-
fore, a practice to bring them back into
production must be a practical one that
can be readily applied under field condi-
tions, Thick mulches maintained on the
soil surface constitute such a practice and
are effective means of returning barren,
saline soils to production.

Summary

Grain sorghum was grown on originally
saline soil with a cotton bur mulch on the
soil surface to aid in reducing the salinity
level. Cenventionally tilled and permanent-
ly bedded plots werce established for com-
parative purposes.  Stubble-mulch tyr
sweeps were used an the mulched plots
avoid excessive disturbance of the mulch.
A narrow strip directly above the seed row
was left unmulched after planting to pre-
vent the mechanical resistance to seedling
emergence exerted by the cotton bur mulch,
Grain yields on the mulched plots averaged
2038 pounds per acre. In contrast, neither
conventionally tilled nor permanently bed-
ded soils produced grain even though salt
concentrations were reduced beneath the
permanent furrows.
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